Pharmacodynamic assessment of vancomycin-rifampicin combination against methicillin resistant Staphylococcus aureus biofilm: a parametric response surface analysis.
A combination of vancomycin and rifampicin (rifampin) is commonly used to treat staphylococcal infections but its efficacy against methicillin-resistant Staphylococcus aureus (MRSA) biofilm is controversial. The objective of this study was to use a recently developed quantitative methodology to characterise the killing effect of vancomycin and rifampin combination against MRSA biofilm. MRSA biofilm was exposed to escalating concentrations of vancomycin and rifampin and the viability of the biofilm-ensconced bacteria was evaluated. ADAPT II was used to model the concentration-effect relationship and determine the optimal sampling concentrations. Combination experiments were then conducted and the observations were compared with a simulated response surface representing null interaction. Finally, the pharmacodynamic interaction index (PDI) was computed as the ratio of the volumes under the observed and simulated surfaces. In the combination experiments, all observations showed an inferior antibacterial effect to what is expected under null interaction assumption and the PDI was estimated to be 3.36 (95% CI, 3.25 to 3.46). The results of the study demonstrate in-vitro antagonism between vancomycin and rifampin against MRSA biofilm. The quantitative approach employed to quantify the antibacterial effect of the combination provides a scientific rationale for further in-vivo investigations that should allow a better understanding of the therapeutic potential of this combination in biofilm-associated MRSA infections.